2. A mixture of distillate extract (320-460°C fraction (flow 1)) with residual extract (>490°C fraction).
These products, and also specimens of distillate extract (320-460°C fraction) and residual extract (>490°C fraction), obtained by distilling off the solvent from the corresponding extract solutions, were used in the investigation as the initial products for the production of plasticiser oils for the rubber industry.
The physicochemical characteristics of the products investigated are presented in Table 1 . It can be seen that the extracts investigated have a different fractional composition, a different total content of aromatic hydrocarbons, a different ratio of mono-, bi-, and polycyclic aromatic hydrocarbons, and different viscosity. In specimens of low-viscosity extracts of petroleum distillate fractions, the aromatic component comprises chiefly monoand bicyclic structures, while in the high-viscosity residual extract the content of polycyclic aromatics is higher.
It is known [3] that the effectiveness of the plasticising action of plasticisers is determined in many ways by their compatibility with the polymer, which in turn is connected with the chemical nature of the plasticiser. To assess the compatibility of general-purpose rubbers with extracts, they were subjected to swelling in these extracts at different temperatures. The results obtained indicate the good compatibility of general-purpose rubbers with distillate and residual extracts (Figure 1) . Swelling of rubbers amounted to 50-200% and increased in the order SKMS-30ARK butadiene-methylstyrene rubber < SKI-3 polyisoprene rubber < SKD polybutadiene rubber, and here all the rubbers swelled better in the distillate extract. The higher compatibility of the distillate extract with rubbers confirms the law by which, with increase in the number of aromatic rings in the molecules of the extracts, their compatibility with general-purpose rubbers decreases [4] .
In filled rubbers, the plasticiser is distributed both between ordered structures in the rubber and in disordered areas at the rubber-filler interface, where the mobility of the molecular chains is lower [5, 6] . In such systems, the compatibility of the rubber with oil determines the ratio of oil in the rubber matrix and in the boundary areas. In all probability, the distillate extract will predominate in the soft phase of the rubber, while the residual extract will predominate in the disordered areas at the rubber-filler boundary, reducing the interaction between the rubber and carbon black and increasing the heterogeneity of the system. This can be judged from the data in Table 2 , which show a reduction in the carbon-rubber gel content of the rubber mixes with the residual extract, and also from the reduction in the dynamic modulus, in the modulus of internal friction, and in the hardness of the vulcanisates, and from the increase in hysteresis losses in them. In filled vulcanisates, the residual extract results in a greater fall in stresses under prescribed elongation and in a more significant reduction in tensile strength ( Table 3 ).
The mixture of distillate and residual extracts possesses a synergistic action and ensures a greater plasticising effect than each of the components separately (see Tables  2 and 3) .
By optimisation of the ratio of distillate and residual extracts in terms of viscosity, transportability, plasticisng action in rubber mixes, and maximum retention of the physicomechanical characteristics of rubbers, the formulations of mineral plasticiser oils YarMarka YaP-15 and YaP-Evro were developed for different sectors of the rubber processing industry.
The physicochemical characteristics of oils YaP-15 and YaP-Evro are similar to the parameters of plasticiser oil PN-6 ( Table 4) , but the viscosity of oils YaP-15 and YaP-Evro is lower. This ensures better technological effectiveness: the oils can be pumped from vessels, piped, and dosed without any difficulties. It must be pointed out that, with practically identical vicosities of YaP-15 and YaP-Evro oils at 100°C, oil YaP-Evro possesses a higher viscosity at 40-50°C.
According to the results of comparative tests of oils YaP-15 and PN-6 in tyre rubbers (Table 5) , it can be claimed that these oils are interchangeable in the plasticisation of rubber mixes based on general-purpose rubbers. In comparison with these oils, oil YaP-Evro best ensures retention of the cohesive strength and tackiness of rubber mixes, and increase in fatigue strength and in resistance to the formation and growth of cracks of vulcanisates. When YaP-Evro oil is used, a reduction is observed in the energy consumed on heating up, emptying, and feeding the oil, as well as the absence of coking in conveyance systems. This oil, which is a mixture of distillate and residual extracts of the selective purification of oils by N-methylpyrrolidone (the use of Nmethylpyrrolidone is ecologically effective since its maximum permissible concentration is considerably higher than that of furfural and phenol), has undergone pilotplant assimilation and is being used in tyre production at a number of tyre works. 
